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Abstract. The barred knifejaw, Oplegnathus fasciatus (Temminck et Schlegel, 1844), a species native to the
North Western and Eastern Central Pacific, is recorded from the central Mediterranean for the first time. Two
individuals were photographed within a month of each other in Grand Harbour and in Marsamxett Harbour,
Malta. It seems likely that the fish were introduced by shipping and different scenarios how this may have hap-
pened are discussed.
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The Mediterranean marine biota is well known for its
complement of non-indigenous species (NIS) the bulk of
which originate from the adjacent North East Atlantic or the
Red Sea, to which the Mediterranean is connected via the
Strait of Gibraltar and the Suez Canal, respectively (Zenetos
et al. 2005, Galil 2009). Such NIS enter the Mediterranean
either due to a natural range extension or due to direct or
indirect transport by humans. To date, some 127 non-
indigenous fish have been recorded from the Mediterranean
(Golani et al. 2002, Ben Rais Lasram and Mouillot 2009).
As with other NIS, almost all are species that occur in adja-
cent seas, however, a few have areas of distribution far
afield from either the NE Atlantic or the Red Sea. Such
species include honeycomb grouper, Epinephelus merra
Bloch, 1793, from the Indian/Pacific Ocean (Patrick
Lelong, Paul Ricard Oceanographic Institute, personal
communication); dwarf flathead, Elates ransonnetti
(Steindachner, 1876), from the Central Pacific
(Mastrototaro et al. 2007); muzzled blenny, Omobranchus
punctatus (Valenciennes, 1836), from the Indo-Pacific out-
side the Red Sea; the circumtropical antenna codlet,
Bregmaceros atlanticus Goode et Bean, 1886; and
chameleon goby, Tridentiger trigonocephalus (Gill, 1859)
from the West Pacific (Goren et al. 2009). It could therefore
be assumed that in such cases human transport is the most
probable mode of introduction and the agents that have usu-
ally been implicated are aquaculture, the aquarium trade, and
shipping (Golani et al. 2002, Galil 2009, Goren et al. 2009).
Here we report an extreme case of translocation from
one sea to another. In November and December of 2009,
two specimens of the barred knifejaw, Oplegnathus fas-
ciatus (Temminck et Schlegel, 1844), were photographed
in Malta. The first individual was caught from the shore
using a rod and line by angler John Attard on the morning
of 22 November 2009 at the Valletta Waterfront within
the Grand Harbour, Malta from a depth of ca. 11 m dur-
ing an amateur fishing marathon in aid of a charitable
institution. The fish was landed, photographed (Fig. 1),
and released back to the sea. It was not measured but the
angler estimated its size as 12–14 cm in length and 6–7
cm in width (Reno Tonna, Malta Fishing Forum, person-
al communication). The second specimen was pho-
tographed on 25 December 2009 swimming at a depth of
12 m close to HMS MAORI—a wartime wreck which is a
popular diving site located close to the mouth of
Marsamxett Harbour, Malta. The fish was not captured but
its length was estimated to be 20 cm (Catherine Gras, per-
sonal communication). A detailed comparison of the avail-
able photographs was made and apart from the size differ-
ence between the two specimens (which is not very reliable
given that neither specimen was actually measured) differ-
ences in the width of the dark border of the tail and of the
second dorsal fin of the two were apparent. Therefore, it
was concluded that the two photographs are of different
individuals and not of the same fish that had roamed
between the Valletta Waterfront and the wreck of the HMS
MAORI; such movement is entirely possible given that the
swimming distance between these two sites is ca. 2.4 km.
Oplegnathus fasciatus is reported to live close to the bot-
tom on coastal rocky reefs at depths of 1–10 m, to feed on
small benthic invertebrates, and to reach a maximum size
of about 80 cm TL (Froese and Pauly 2010). The area of
distribution of O. fasciatus is the region of Korea, Japan,
Taiwan, and Hawaii in the North West and Eastern
Central Pacific (Froese and Pauly 2010) and it has not
been previously recorded from the Mediterranean, or
from the Atlantic or the Red Sea/Indian Ocean, that is,
anywhere between Malta and its native area of distribu-
tion. Hence, range extension is not a realistic possibility
and transport due to human activity is the most likely
explanation of the present records.
In Korea, this species is an important food fish, and
the fry is cultured in hatcheries and released into the sea
to sustain the natural populations (Kim et al. 2008). We
made extensive enquiries with Maltese fish farmers and
researchers on fin-fish aquaculture, as well as with the
Government of Malta’s National Aquaculture Centre.
However, this species has never been imported for either
commercial or experimental aquaculture in Malta. We
also made enquiries with the Environment Protection
Directorate of the Malta Environment and Planning
Authority, which is the Maltese agency responsible for
regulating importation of species covered by legislation.
It resulted that there are no records that any application to
import species of Oplegnathus into Malta has ever been
made. One problem is that whereas prior to Malta’s acces-
sion to the European Union on 01 May 2004 practically
any importation of species not native to Malta required a
permit, following accession, permits for entry of non-
native species from EU Member States were no longer
required. We therefore contacted all the major importers
of aquarium fishes in Malta and asked if they have ever
imported Oplegnathus fasciatus or any other species of
‘Knifejaw’; we obtained negative results. In addition, this
species is not listed on the stock list of the main aquari-
um-fish sellers in the EU (Benoit Tchepidjian, Union for
the Development of Aquaculture in French Polynesia,
personal communication) and this species is not known to
be farmed in the EU (Emmanuel Briquet, Provence Fish-
Farming, personal communication).
Barring exceptional circumstances, it seems that the
most likely vector for entry of Oplegnathus fasciatus into
Malta is shipping. The present case concerns at least two
sub-adult fish that seem to have been ‘translocated’ from
the North West Pacific to the Mediterranean in good con-
dition, then ‘released’ into the wild to survive for at least
33 days (the period of time between the two records). The
literature contains numerous references to shipping as a vec-
tor for long-distance translocations of fish similar to the
present case, and most authors have suggested that the ani-
mals travelled in ballast water (e.g., Mastrototaro et al. 2007,
Goren et al. 2009 for the Mediterranean; see also
Anonymous 1996).
There are several possible scenarios how fish may
translocate through shipping from a far distant source port
to a destination port: (1) Sub-adult and/or adult fish asso-
ciate with the hulls of large ships, utilizing habitats
formed by fouling species; (2) Sub-adult and/or adult fish
enter the ship at the source port and are discharged at the
destination port; (3) Larvae enter the ship at the source
port, continue developing during the journey and are dis-
charged as advanced larvae or young juveniles at the des-
tination port, then continue development in the wild;
(4) Larvae enter the ship at the source port, develop into
sexually mature adults in the ship, spawn while still in the
ship, then eggs or larvae are discharged at the destination
port and continue development in the wild. Within a ship,
eggs, larvae or adults may travel in ballast tanks or in any
other seawater-containing space that provides all the
fish’s requirements during the journey (Gerhardinger et
al. 2006, Coutts and Dodgshun 2007).
Because of the size and the known behaviour of
O. fasciatus, we exclude scenario 1. Most modern ships
pump water into ballast tanks using centrifugal pumps
protected by screens that may allow eggs, larvae or very
small fish through but not anything much larger than
5 mm (the mesh size quoted by Coutts and Dodgshun 2007).
Ballast tanks are emptied by pumps again protected by
screens which limit the size of organism that can pass
from a ballast tank to the outside. Moreover, any organ-
ism small enough to pass through the protective screens
will need to survive the very high forces and the extreme
turbulence generated by the pumps. While planktonic
eggs and larvae may be able to do this, it is unlikely that
larger organisms will survive passage through the pumps
undamaged. Scenario 2 is therefore unlikely to explain the
present case.
According to Koh and Kim (1992), the eggs of
Oplegnathus fasciatus hatch within 36 h from laying (at
ca. 22˚C) and postlarvae of TL 15.51 mm are formed 35
days from hatching. Ships take some three weeks to trav-
el from the remote Pacific (Australia) to the central
Mediterranean (Flagella et al. 2006). This is long enough
for eggs or young larvae taken into ballast tanks to devel-
op into late larvae that may then be pumped out at the des-
tination port to continue development. Scenario 3 is there-
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Fig. 1. Photograph of the specimen of Oplegnathus fas-
ciatus captured from the Valletta Waterfront,
Grand Harbour, Malta by John Attard on 22
November 2009; The fish was ca. 13 cm long
(Photograph© John Attard, 2009)
fore possible but requires a period of post-larval develop-
ment in the destination port. This is also possible, howev-
er, given the very conspicuous coloration of the fish and
that there are no fish with a similar colour pattern in the
central Mediterranean, it is reasonable to expect that a
juvenile would have been detected before it reached the ca.
13 cm TL of the Valetta Waterfront specimen. Scenario 4
is also possible but even if a breeding population of fish
can survive in a ballast tank, post-larval development in
the destination port is still necessary, with the same con-
siderations as for Scenario 3. In addition, the IMO
(International Maritime Organisation, Anonymous 2010)
has advised that all vessels have to exchange their bal-
last waters on the open sea before arriving in a new har-
bour. Because this technique is not sufficient to destroy
all invasive organisms, chemical or physical treatments
can be used inside ballast tanks (Gregg et al. 2009). Such
treatments are normally effective on marine organisms,
even microscopic ones. As a consequence, only resist-
ant forms such as dinoflagellate cysts would resist the
treatment. Therefore, transport via ballast water may
explain the present case, but only given rather particu-
lar circumstances.
However, another possibility exists. Most medium- to
large-sized ships do not pump seawater directly from the
sea but from a chamber know as a ‘sea chest’ which opens
to the outside on the ship’s hull below the waterline. The
characteristics of sea chests from the perspective of
marine bioinvasions have been discussed by Coutts and
Dodgshun (2007). Large ships may have more than one
sea chest, each of which may hold several cubic metres of
seawater in constant exchange with the sea and which is
only emptied when the ship is dry-docked. In effect, sea
chests act like seawater aquaria and provide a means of
transport for larger-sized, non-fouling marine species that
does not involve passage through a pump. Indeed Coutts
and Dodgshun (2007) found 150 different organisms in 53
sea chests from 42 vessels operating in New Zealand in
2000–2004, including four species of fish.
The openings of sea chests are normally protected by
a grille or a perforated plate designed to prevent floating
debris from entering the sea chest. Grille and perforation
spacing varies greatly between vessels but will limit pas-
sage of large organisms. According to Coutts and
Dodgshun (2007), the holes of perforated plates may be
15–25 mm in diameter and grille spaces may be 20–35
mm wide by up to 250 mm long. However, it is possible
for a large fish to circumvent this obstacle. Should the
perforated plate protecting entry to the sea chest become
damaged or dislodged at sea, this will remain undetected
until at least the first port of call, providing an opportuni-
ty for entry of large marine organisms that would not nor-
mally be able to access a sea chest. Additionally, on medi-
um-sized vessels at least, the sea chest grille or perforated
plate may become so heavily fouled that it reduces intake
of water into the ship. In such cases, when in port, divers
often remove the plate for cleaning on board and then
replace it (Carmel Grech, Chief Engineer, Authority for
Transport in Malta, personal communication); in the
interim period the sea chest is submerged and fully open
to the sea permitting a free exchange of biota between the
water in the sea chest and the external environment. In
addition to the variety of factors that influence occupancy
as described above, Coutts and Dogshun (2007) consider
that even if a variety of treatment systems involving the
release of toxic chemicals are currently available to pre-
vent occurrence and survival of organisms within sea
chests, they are relatively expensive and hardly efficient
against mobile organisms.
Although we have no evidence as to the mode of trans-
port of Oplegnathus fasciatus to the central
Mediterranean, there does exist a low volume of direct
ship traffic between the North West Pacific and Malta as
well as a much higher volume on the same route but with
multiple stops along the way (Keon Vella, Merchant
Shipping Directorate, Authority for Transport in Malta,
personal communication). There are also quite plausible
ways in which fish of the size of the Oplegnathus fascia-
tus found in the Malta harbours could be transported from
a source area thousands of kilometres away and be
released into the wild in a good state of health. We there-
fore suggest that shipping, but not necessarily ballast
water, has been the most probable transport agent in the
present case. The analysis made here is applicable to other
cases of long-distance translocations of large fish.
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